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Description

The present invention relates i a2 soid. controlied release. oral dosage iorm containing dinydrocodeine
for use in the treatment of moderate o severe pain. '

According to the present invention there is provided a solid. controlled release. oral dosage form. the
dosage form comorising an analgesically effective amount of dihydrocoderne or a salt thereof in & controlled
reiease matnix wherein the dissolution rate in vitro of the desage form. when measured by the USP Paddle
Method at 100 rpm in 900 mi. aqueous buffer (pH between 1.6 and 7.2) a1 37 C is between 25% and 60%
{by wt) dihycrocodeine released after 1 hour. between 45°% and 80% (by wt) dihydrocodeine released after
2 hours. between 60% and 90% (by wt) dihydrocodeine reieased after 3 hours and between 70% and
100% (by wt) dihydrocodeine released after 4 hours. the in vitro release rate being independent of pH
between pH 1.6 and 7.2 and such that the peak plasma level of dihydrocodeine obtained in vivo occurs
between 2 and 4 hours after administration of the dosage form.

USP Paddie Method is thetPaddle Method described in US Pharmacopoeia XX| (1985).

In the present specification. "independent of pH" means that the difference. at any given time, between
the amount of dihydrocodeine (or a salt) released at pH 1.6 and the amount released at any other pH upto,
and including. pH 7.2 (when measured in vitro using the USP Paddle Method at 100rpm in 900mi aqueous
buffer) is 5% (by weight) or less. The amounts released being, in all cases. a mean of at least three
experiments. .

In the present specification. "peak plasma level of dihydrocodeine obtained in vivo" refers to the
maximum mean concentration of dihydrocodeine found in the plasma of at least six healthy human
volunteers. when the volunteers are subjected to a single dose. pharmacokinetic study.

Preferably the dissolution rate is between 25% and 50% (by wt) dihydrocodeine released after 1 hour,
between 45% ana 70% after 2 hours. between 60% and 80% after 3 hours and between 70% and 90%
after 4 hours. '

Most preferably, the dissolution rate is between 30° and 50% (by wt) dihydrocodeine released after 1
hour, between 45% and 65% after 2 hours. between 60 and 75% after 3 hours and between 70% and
85°% after 4 hours. .

Preferably the peak plasma levei of dihydrocodeine is obtained in vivo between 2.25 and 3.75 hours
after administration of the dosage form.

When the dihydrocodeine is administered as dihydrocodeine tartrate and the method of dihydrocodeine
in plasma analysis is '

{i) Extraction from plasma into dichloromethane.

(ii)-Extraction from dichloromethane into dilute sulphuric acid. and

{iii) HPLC.
the peak piasma level of dihydrocodeine (per ml. of plasma) is preferably between 1.5 x 105 and 3 x 107%,
most preierably between 2 x 10~% and 3 x 1075, of the amount of dihydrocodeine tartrate administered
orally. .

Thus. if 80mg of dihydrocodeine tartrate is administered. the peak plasma level of dihydrocodeine is
preferably between 90 and 180ngmi~", especially between 120 and 180ngmIi—*.

When-dihydrocodeine base or a salt other than the tartrate is administered. the preferred ratio of drug
administered to peak plasma level of dihydrocodeine must be adjusted according to the molecular weight of
the base or salt. By keeping within these narrow ranges for in vitro dissolution rates. the present inventors
have surprisingly found that although the present oral dosage forms give peak plasma levels of
dihydrocodeine between 2 and 4 hours after administration, they still afford therapeutic levels of
dihydrocodeine in vivo over at least a 12 hour period. and can therefore be used on a twice daily basis.

In order to obtain a controlied release drug dosage form having at least a 12 hour therapeutic effect, it
is usual in the pharmaceutical art 10 produce a formulation that gives a peak plasma level of the drug
between about 4-83 hours after administration (in a single dose study). The present inventors have
surprisingly found that. in the case of dihydrocodeine. a peak plasma level at between 2-4 hours after
administration gives at least 12 hours pain reiief.

Most surerisingly. the present inventors have also found that the pain relief obtained with the present
formulation is greater than that achieved with normal reiease formuilations giving peak plasma levels (of
dihydrocodeine) in the normal period of 1-2 hours after administration. .

Furthermore. in the case of the present dosage form. therapeutic levels are generally achieved without
concurrent side effects. such as nausea. vomiting, constipation and drowsiness. which are often associated
with high biood levels of dihydrocodeine. There is aiso evidence to suggest that the use of the present
dosage forms eads to a reduced risk of drug addiction.
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A tmer advaniage of e orasent tomMDOSIION. which rsieases dihvdiocoosine
ingeRenasnt of 0H Detween 1.5 anc T2 :f nat b avoics Jose AUMDING upon 2ra!
words. ine dihvdrocodeine is reisases eveniy tnroughoui the gaswrontesunal tract.

The present orai dosage form may oe odresented as. for examole. granules or peliets in 2z Zzpsule o7 in
any ower suliabie scha form. Preferabiy. nowever. the oral dosage form is z tablet.

The Dresent oral dosage iorm preierzoiy contains between 3C anc 180mq. espeziaiy betweer 80 and
120mg. & dihvdrocodeine tartrate. Alterrauvsiy the dosage form may contain mote equivaient amounts of
othe: divdrocodeine salts or of the dinydrocodene base.

Th: oresent controlied release matriy may be any matrix _that affords in vitro dissolution rates of
dihydrocedeme within the narrow ranges required and that releases the dihydrocodeine in & pH independent

manner.

Suitanle materials for inclusion in the controlied release matrix are
(a} Hvarophilic or hydrophobic polymers. such as gums. cellulose ethers and protein derived materials.
Of these polymers. the cellulose ethers. especially hydroxyalkylcelluloses and carboxyalkylceliuloses. are
preferred. The oral dosage form may contain between 1° and 80°% (by weight) of at least one
hyarconiiic or hydrophobic polymer. b ‘
(b) Drgestibie. long chain (Cz-C:¢. especially Ce-Ces). substituted or unsubstituted hydrocarbons. such as
fatty acids. tatty alcohols. glyceryl esters of fatty acids. mineral oils and waxes. Hydrocarbons having a
melung point of between 25* and 90 C are preferred. Of these long chaih hydrocarbon materials. fatty
{aliphatic) alcohols are preferred. The oral dosage form may contain up to 60% (by weight} of at least
one digetible. long chain hydrocarbon. :
{c) Poivalkylene glycols. The oral dosage form may contain up to 60% (by weight) of at least one
polyalkyiene glycol.

One particularty suitable matrix comprises at least one water soiuble hydroxyalky! cellulose. at least one
C:2-Cs:. oreferably C.¢-Caz. aliphatic alcoho! and, optionally, at least one polyalkylene glycol.

The at least one hydroxyalkyl celluiose is preferably a hydroxy (Cs to Cs) alkyl celiuiose, such as
hydrbxypropylcellulose. hydroxypropyimethyicellulose and especially hydroxyethyl celiulose. The amount of
the at isast one hydroxyalkyl cellulose in the present oral dosage form will be determined. inter alia. by the
precise rete of dihydrocodeine release required. Preferably however. the oral dosage form contains between
2% anc 20%. especially between 3% and 12% (by wt) of the at least one hydroxyalky| cellulose.

The at least one aliphatic alcohol may be. for exampile. lauryl alcohol. myristyl alcohol or steary! alcohol.
In particularly preferred embodiments of the present oral dosage form, however, the at least one aliphatic
alcohol is cety! alcohol or cetosteary! alcohol. The amount of the at least one aliphatic alcohol in the present
oral dosage form will be determined, as above, by the precise rate of dihydrocodeine release required. it
will alsc depend on whether at feast one polyalkylene glycol is present in or absent from the oral dosage
form. In the absence of at least one polyvalkylene glycol, the oral dosage form preferably contains between

% and 40%, especially between 12% and 36% (by wt) of the at least one aliphatic aicoho!l. When at least
one polyalkylene glycol is present in the oral dosage form, then the combined weight of the at least one
aliphatic alcohol and the at least one polyalkylene glycol preferably constitutes between 8% and 40%.
especially between 12% and 36% (by wt) of the total dosage form.

In the present preferred dosage form. the ratio of the at least one hydroxyalkyl cellulose to the at ieast
one aliphatic alcohol/polyalkylene glycoi determines, 10 a considerable extent. the release rate of the
dihydrocodeine from the formulation. A ratio of the at least one hydrgxyalkyl cellulose to the at least one
aliphatic alcohol/polyalkylene glycol of between 1:2 and 1:4 is preferred. with a ratio of between 1:3 and 1:4
being particularly preferred. .

The at least one polyalkylene glycol may be. for example. polypropylene glycol or. which is preferred.
polyethylene glycol. The number average molecular weight of the at least one polyalkylene glycol is
preferably between 1000 and 15000 especially between 1500 and 12000. .

In addition to the above ingredients. the controlled release matrix may also contain suitable quantities of
other materials. e.g. diluents. lubricants. binders. granulating aids, colorants. flavorants and giidants that are
conventional in the pharmaceutical art. '

In order to facilitate the preparation of z solid. controlled relezse. oral dosage form according to this
invention ihere i provided. in a further aspect of the present invention, a process for the preparation of a

. solid. controlled reiease, oral dosage form according to the present invention comprising incorporating

dihydrocodeine or a salt thereof in a controlied release matrix. Incorporation in the matrix may be effected.
for example. by
(a) wet granulating at least one water soluble hydroxyalkyi cellulose with dihydrocodeine or a
dihysrocodeine salt to form granuies.
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(b) mixing the hydroxyalkyl celluiose containing granules with at least one C:--C; aliphatic alcohol. and
{c) optionally, compressing and shaping the granules.
In this case the amount of water added during the wet granulation step is preferably between 1.5 and 5
times. especially between 1.75 and 3.5 times. the dry weight of the hydroxyalkyiceliulose.
The present solid. controlled release. oral dosage form and processes for its preparation will now be
described by way of examplie oniy.

Example 1

Dihydrocodeine tartrate (60g) was wet granuiated with anhydrous lactose (58.4g) and hydroxyethyl
cellulose (20.4g: Natrosol 250 HX. Trade Mark) for 10 minutes and the granules were sieved through a 16
mesh screen. The granules were then dried in a Fiuid Bed Oryer at 60° C.

To the warmed dihydrocodeine containing granules was added molten cetostearyl aicohol (62.2g) and
the whole was mixed thoroughly. The mixture was allowed to cool in the air, regranulated and sieved
through a 16 mesh screen.

Tale (2.0g) and magnesium stearate (2.0g) were then added and mixed with the granules. The granules
were then compressed into 1000 tablets each containing, )

mg/tablet
Dihydrocodeine Tartrate 60.0
Anhydrous Lactose 58.4
Hydroxyethyicellulose 204
Cetostearyi aicohot 62.2
Talc 2.0
Magnesium stearate 2.0

Example 2

The procedure of Example 1 was followed except that the quantities of the ingredients were chosen to
give 1000 tablets each containing,

mgitablet
Dihydrocodeine Tartrate 120.0
Anhydrous Lactose - 94.0
Hydroxyethylicellulose - 200
Cetostearyl alcohol 60.0
Taic 30
Magnesium stearate 3.0

Example 3

The procedure of Example 1 was followed except that the quantities of the ingredients were chosen to
give 1000 tablets each containing,

mg/tablet
Dihydrocodeine Tartrate 90.0
Anhydrous Lactose 40.5
Hydroxyethylcellulose 225
Cetostearyl Alcohol 67.5
Talc 45
Magnesium Stearate ' 3.75
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The procedure of Example 1 was iollowed except that the quantities of the ingredients were chosen to

give 1000 tablets each containing.

mg tabiet
Dihydrocodeine Tartrate 1200
Anhydrous Lactose 54.0
Hydroxyethyicellulose 30.0
Cetosteary! Alcohot 90.0
Taic 6.0
Magnesium Stearate 5.0

Example 5

The procedure of Example 1 was repeated except that the wet granulation step proceeded for 12

minutes.

Exampie 6

The procedure of Example 1 was repeated except that the wet

minutes.

in Vitro Dissolution Studies

granulation step proceeded for 16

A. In vitro dissolution studies were conducted on tablets prepared as described in Examplie 1. The
dissolution method was the USP Paddle Method described in US Pharmacopoeia XXI (1985). The paddle
speed was 100 rpm. the temperature was 37 * C and the solution was
{a) 900 ml. aqueous buffer (pH 1.6)
(b) 900 ml. agqueous butfer (pH 4.6)
{c) 900 ml. aqueous buffer (pH 6.5, USP bufter), and
(d) 900 ml. aqueous buffer (pH 7.2).
The amount of dihydrocodeine tartrate released was analysed by
Resuits are given in Table 1.

uv spectrophotometry (at 284nm).

TABLE 1
Time (hr) wt. % Dihydrocodeine Tartrate released
pH 1.6 pH 4.6 pH 6.5 pH7.2
1 438 436 439 44.1
2 63.4 62.1 62.5 63.1
3 76.7 75.1 75.4 776
4 86.3 85.0 84.8 874
5 92.1 91.3 91.5 938
6 94.9 946 94.9 97.6
7 85.9 96.3 96.3 99.7
8 96.0 96.7 97.5 100.0
9 96.3 97.0 98.2 100.5
10 96.3 97.0 98.9 100.6

B. Similar in vitro studies were conducted 'on tablets
900mI aqueous buffer (pH 6.5, USP butfer) only.
Results are given in Table 2.

prepared as described in Example 3, but using
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TABLE 2

Time (hr) Wt. °% Dihydrocodeine
Tartrate released

38.6
55.8
68.5
78.7
86.5
92.6
96.7
99.2

N L WN =

-

C. Similar in vitro studies were conducted on tablets prepared as described in Example 4, but using
900mi agueous buffer (pH 6.5, USP buffer) only.
Results are given in Table 3.

TABLE 3

Time (hr) Wt. % Dihydrocodeine
Tartrate released

319
48.6
60.9
70.9

WD -

D. Similar in vitro studies were conducted on tablets prepared as described in Example 5, but using
900mi aqueous buffer (pH 6.5, USP buffer) only.
Results are given in Tabie 4.

TABLE 4

Time (hr) Wt. % Dihydrocodeine
Tartrate released

42.1
60.6
73.6
83.7
91.2
96.5
99.3

SNO A WN -

Cliniéal Studies

A. A single dose. randomised. comparative. pharmacokinetic study was conducted on 6 subjects
employing,
i) A controlled release dihydrocodeine tartrate tablet prepared as described in Example 1, (a 60mg
dose), and
ii) 2 x 30mg Dihydrocodeine tartrate tablets (DF118: Trade Mark; a 60mg dose).
Analysis of the plasma samples for dihydrocodeine was performed as follows:
{a) Extraction of the plasma sample with dichloromethane,
{b) Extraction of the dichloromethane layer with dilute sulphuric acid, and

[e2]
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11 HPLC analysis of the ecidiz saver.
Resutis are given in Tabie

TABLE 5
P Time o i Mean Plasma Conc. (ng ml
! Example 1 DF118
0.25 - 7
0.50 - 80
0.75 - 160
1.0 62 205
1.25 - 177
1.50 - 194
2.0 108 183
3.0 130 + 137
4.0 111 119
5.0 114 -
6.0 110 - 73
8.0 85 51
10.0 63 3
12.0 34 23
14.0 27 -
24.0 6 -

B. A phase IIl open randomised comparative cross-over study was conducted on 54 patients employing
(i) Controlled release dihydrocodeine tartrate (60mg) tablets prepared as described in Exampie 5. and
(i) Dihydrocodeine tartrate (30mg) normal release tablets (DF118. Trade Mark),

in the control of moderate to severe pain in osteoarthritis. .

On recruitment into the study, patients were randomly allocated to receive either controlied release or
normal relezse tablets for 3 weeks. Patients were then "crossed over” to receive the alternative analgesic
for a further 3 weeks. The starting dose in ali cases was 120mg dihydrocodeine tartrate per day, either one
controlied release tabiet taken twice a day or one normal release tablet taken four times a day.

At the end of the first week. the dose couid be doubled to 240mg dihydrocodeine tartrate per day,
either two controlled release tablets taken twice a day or two normal release tablets taken four times a day,
if pain control at the starting dose was unsatistactory and side effects were not a problem.

Patients were crossed over to the second study medication on a mg. for mg. basis.

The patients were assessed for severity of pain (on a scale 0 (no pain) to 5 (severe pain)) both on entry
to the study and at the end of each three week period.

Results of the pain assessment are given in Table 6.

TABLE 6 ¢
Baseline Normal Release Controlled Release
DHC Tartrate DHC Tartrate

Pain scores for Compieting Patients 0 0 1 1
’ 1 5 : 4

2 26 26 23

3 15 7 - 5

4 7 1 1

5 1 0 0.
Non-Completing Patients . 0 15 15
Total ‘ 54 54 54
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Usig ine Wiicoxen matched sairs signec rank test (see Non-parametric statistics for the behavioural

scienczs. § Siegel. 1956). it was found that the difference between the categorical pain scores for baseine
and corntrolled release tablets reachea much greater significance (p<0.01) than the difference between the
baseline anc normal release tablets (0<0.05).

The caugnts were also assessed for severity of pain by the visuai anaiogue score iVAS) method.
Resuits are given in Taole 7.

TABLE 7

Baseline [ Normal Release DHC Tartrate Controlied Release DHC Tartrate

Patients Completing the study 54 39 38
VAS | 554 425 38.3
Claims

Claims for the following Contracting States : BE. CH, DE, FR, GB, IT. LI, LU, NL, SE

1.

A solid. controlled release. oral dosage form, the dosage form comprising an analigesically effective
amount of dihydrocodeine or a salt thereof in a controlled release matrix wherein the dissolution rate in
vitro of the dosage form, when measured by the USP Paddle Method at 100 rom in 800ml aqueous
buffer (pH between 1.6 and 7.2) at 37°C is between 25% and 60% (by wt) dihydrocodeine released
after 1 hour. between 45% and 80% (by wt) dihydrocodeine released after 2 hours. between 60% and
80° (by wt) “dihydrocodeine released after 3 hours and between 70% and 100% (by wt)
dihvdrocodeine reieased after 4 hours. the in vitro release rate being independent of pH between pH
1.6 and 7.2 and chosen such that the peak plasma level of dihydrocodeine obtained in vivo occurs
between 2 and 4 hours after administration of the dosage form.

A dosage form according to claim 1 characterised in that the in vitro dissolution rate is between 25%
anc 50°% (by weight) dihydrocodeine released after 1 hour, between 45% and 70% (by weight)
dihydrocodeine released after 2 hours. between 60°% and 80% (by weight) dihydrocodeine released
after 3 hours and between 70% and 90% (by weight) dihydrocodeine released after 4 hours. preferably
betwveen 30% and 50% (by weight) dihydrocodeine released after 1 hour. between 45% and 65% (by
weight) dihydrocodeine released after 2 hours, between 60% and 75% (by weight) dihydrocodeine
released after 3 hours and between 70° and 85% (by weight) dihydrocodeine released after 4 hours.

A dosage form according to either claim 1 or ciaim 2 characterised in that the peak plasma levet of
dihydrocodeine occurs between 2.25 and 3.75 hours after administration of the dosage form.

A dosage form according to any one of claims 1 to 3 characterised in that an anaigesically effective
amount of a dihydrocodeine salt comprises between 30 and 180mg, preferably between 60 and 120mg,
of dihydrocodeine tartrate.

A dosage form according to any one of claims 1 to 4 characterised in that the controlled release matrix
comprises at ieast one water soluble hydroxyalkyl. preferably C, to Cs alkyl. cellulose. at least one C:;
to Css. preferably C.s to C.-, aliphatic alcohol and. optionally, at least one polyalkylene glycol.
preferably polyethylene glycol.

A dosage form according to any one of claims 1 to § characterised in that the at least one hydroxyalkyl
cellulose zomprises hydroxyoropy! cellulose. hydroxypropylmethyiceilulose or. oreferably. hydrox-
yetnylcellulose.

. A cosage form according to either claim 5 or claim 6 characterised in that the dosage form contains
between 2% and 20% (by weight). especially between 3% and 12% (by weight). of the at least one
hydroxyaikylcellulose.
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A 0osage iorm zccorang 16 any cne of clams 5 1o 7 charactensed in that the aiiphatic
compnises lauryt aicohoi. myristyi aconol stearv! alcohol or, dreferaoiy. cety! aiconsi o7 csicsizary
aiconos

:

A dosage form according 1o any one cf claims. 5 to 8 characiensed in that tne dosege form Coniaing
between 8% and 40°%. oreferably batwsen 12°c and 36%. (by weignti of the at least ane iatty a12on0i
or of the at least one fatty aicohol and tne ai leasi one poivalkyiene giycol.

A dosage form according 10 any one of claims 5 to 9 characterised in that the ratio of the at ieasi one
hydroxyalkyl cellulose to the at least one aliphatic alcohol-polyaikylene giycol 1s between 1:2 and 1:4.
preterably between 1:3 and 1:4

Claims for the following Contracting States : AT, ES, GR

1.

A process for the preparation of 2 solid, controlled release. oral dosage form characterised by
incorporating an anaigesically effective amount of dihydrocodeine or a salt thereof in 2 controlled
release matrix wherein the dissolution rate in vitro of-the dosage form. when measured by the USP
Paddle Method at 100rpm in 900m! aqueous buffer (pH between 1.6 and 7.2) at 37 C is between 25%
and 60% (by wt) dihydrocodeine released after 1hour. between 45% and 80% (by wt) dihydrocodeine
released after 2 hours, between 60% and 90% (by wt) dihydrocodeine released after 3 hours and
between 70% and 100% (by wt) dihydrocodeine released after 4 hours, the in vitro release rate being
independent of pH between pH 1.6 and 7.2 and chosen such that the peak plasme level of
dihydrocodeine obtained in vivo occurs between 2 and 4 hours after administration of the dosage form.

A process according to claim 1 characterised in that the in vitro dissolution rate is between 25% and
50% (by weight) dihydrocodeine reieased after 1 hour. between 45% and 70% (by weight)
dihydrocodeine released after 2 hours. between 60% and 80% (by weight) dihydrocodeine released
after 3 hours and between 70% and 90% (by weight) dihydrocodeine released after 4 hours. preferably
between 30% and 50% (by weight) dihydrocodeine released after 1 hour, between 45% and 65% (by
weight) dihydrocodeine released after 2 hours, between 60% and 75% (by weight) dihydrocodeine
released after 3 hours and between 70% and 85% (by weight) dihydrocodeine released after 4 hours.

A process according to either claim 1 or claim 2 characterised in that the controlled release matrix
comprises at least one water soluble hydroxyalkyl. preferably C- to C¢ alkyl, cellulose. at least one C--
to Cic. preferably Cie to Co2, aliphatic alcohol and, optionally, at least one polyalkylene glycol.
preferably polyethylene glycol.

A process according to any one of claims 1 to 3 characterised in that the at least one hydroxyalkyl

celiulose comprises hydroxypropy! celiulose. hydroxypropylmethyiceliutose or, preferably hydroxyethyl-
cellulose.

A process according to either claim 3 or claim 4 characterised in that the dosage form contains
between 2% and 20% (by weight). especially between 3% and 12% (by weight). of the at least one
hydroxyalkylcellulose. 3

A process according to any one of claims 3 to 5 characterised in that the aliphatic aicoho! comprises
lauryl alcohol, myristyl alcohol, stearyl alcohol or, preferably, cetyl alcohol or cetosteary! aicohol.

A process according to any one of ciaims 3 to 6 characterised in that the dosage form contains
between 8% and 40%. preferably between 12° and 36%. (by weight) of the at least one fatty alcohol
or of the at least one fatty alcohol and the at least one polyalkyiene glycol.

A process according to any one of claims 3 to 7 characterised in that the ratio of the at least one
hydroxyalky! cellulose to the at least one aliphatic aicohol:polyalkylene glycot is between 1:2 and 1:4.
preferably between 1:3 and 1:4. '

A process according to claim 1 characterised by
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{al wet granuiating at least one water solubie hydroxyalky! cellulose with dihydrocodeine or a
dinygrocogeine salt to form granules.

iB) mixing the hyaroxyaikyi cellulose coniaining granuies with at least one C-:-Cy: aliphatic alcohot.
and

(s e:)tibnaliy. compressing and shaping the granuies

10. A process according to ciaim 9 characterised in that the at least one water solubie hydroxyalkyi

celluiose anc the dinydrocodeine or the dihydrocoaeine salt are wet granuiated with water. the weight
ratio of the water to the dry weight of the at least one water soluble hydroxyalky! cellulose being
between 1.5t0 1 and 5 to 1, especially between 1.75t0 1 and 3.5 to 1.

Patentanspriiche
Patentanspriiche fiir folgenden Vertragsstaaten : BE, CH, DE, FR, GB, IT, L), LU, NL. SE

1.

5
Feste. crale Dosierungsform mit kontrollierter Freisetzung. wobei die Dosierungsform eine anaigetisch
wirksame Menge von Dihydrocodein oder einem Saiz hiervon in einer Matrix fiir kontrollierte Freiset-
2ung umtaBt. worin die Aufldsungsrate der Dosierungsform in vitro, gemessen nach der USP Riihrer-
Methode bei 100 Upm in 800 mi wassrigem Puffer (pH zwischen 1.6 und 7.2) bei 37 C zwischen 25
% und 60 % (in Gewicht) nach 1 h freigesetztes Dihydrocodein. zwischen 45 % und 80 % (in Gewicht)
nach 2 h freigesetztes Dihydrocodein, zwischen 60 % und 90 % (in Gewicht) nach 3 h freigesetztes
Dihydrocodein und zwischen 70 % und 100 % (in Gewicht) nach 4 h freigesetztes Dihydrocodein
betrdgt, wobei die Freisetzungsrate in vitro vom pH zwischen 1.6 und 7.2 unabhingig ist und so
ausgewdhit ist, daB der in vivo erzielte Spitzenpiasmapegel! von Dihydrocodein zwischen 2 und 4 h
nach Applikation der Dosierungsform auftritt.

Dosierungsform nach Anspruch 1. dadurch gekennzeichnet, daB die Aufld sungsrate in vitro zwischen 25
% und 50 % (in Gewicht) nach 1 h freigesetztes Dihydrocodein, zwischen 45 ° und 70 % (in Gewicht)
nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 80 % (in Gewicht) nach 3 h freigesetztes
Dihydrocodein und zwischen 70 % und 90 % (in Gewicht) nach 4 h freigesetztes Dihydrocodein,
bevorzugt zwischen 30 % und 50 % (in Gewicht) nach 1 h freigesetztes Dihydrocodein. zwischen 45 %
und 65 %% (in Gewicht) nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 75 % (in Gewicht)
nach 3 h freigesetztes Dihydrocodein und zwischen 70 % und 85 % (in Gewicht) nach 4 h freigesetztes
Dihydrocodein. betrigt.

Dosierungsform nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB der Spitzenplasmape-
gel des Dihydrocodeins zwischen 2.25 und 3.75 h nach Applikation der Dosierungsform auftritt.

Dosierungsform nach einem der Anspriche 1 bis 3, dadurch gekennzeichnet. da8 eine analgetisch
wirksame Menge eines Dihydrocodeinsalzes zwischen 30 und 180 mg, bevorzugt zwischen 60 und 120
mg, Drhydrocodeintartrat ausmacht.

Dosierungsform nach einem der Anspriiche 1 bis 4. dadurch gekennzeichnet. daf die Matrix mit
kontrollierter Freisetzung wenigstens eine wasserl@sliche Hydroxyalkyl-, bevorzugt C:- bis Cs -Alky!-
celluiose, wenigstens einen aliphatischen C:3-bis Css-, bevorzugt C:4- bis C22-Alkohol und. wahiweise.
wenigstens ein Polyalkylenglykol. bevorzugt Polyethyienglykol. umfagt.

Dosierungsform nach einem der Anspriiche 1 bis 5. dadurch gekennzeichnet. daB die wenigstens eine
Hydroxyalkyicellulose Hydroxypropyiceliulose. Hydroxypropylmethylicellulose oder. bevorzugt. Hydroxy-
ethyicellulose. umfant.

Dosierungsform nach Ansgruch 5 oder Anspruch 8. dadurch gekennzeichnet. daB die Dosierungsform
zwischen 2 °% und 20 °. (in Gewicht). insbesondere zwischen 3 °% und 12 % iin Gewicht). der

wenigstens einen Hydroxyaikyicellulose enthilt.

Dosierungsform nach einem der Anspriiche 5 bis 7. dadurch gekennzeichnet. daf8 der aliphatische

Aikohol Laurylakohol, Myristylatkohol. Stearylalkoho! oder. bevorzugt, Cetylalkohol oder Cetostearylalko-
ho! umiait.
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INSSiorm nacr: sinem ger Ansoricne 5 bis 8. dadurch gekennzeichnet. caf die Dosigrungsiorm
zwischen 12 ° und 36 °. (in Gewichtj des weny

en 8% und 40 °.. bevorzugt

PU2IKDNDIE UNG des wenizsigns minzn Palyaikyienglykols enthal.

a2ng cmen

Bosierungsform nach einem der Ansoriiche 5 bis 9. dadurch gekennzeichnet, caf cac VernZitis der
wenigsiens  einen  Hyoroxyalkyiceliviose zu  dem wenigstens  einen  aiphatschen Alko-
nol Foarvalkyienglykol zwischen 1:2 wng 1 - & Devorzugt zwischen 1 :3 ung 1 : 4. liegt.

Patentanspriiche fiir folgenden Vertragsstaaten: AT. ES. GR

1.

Verfanren zur Herstellung einer festen. oraien Dosierungsform mit kontrollierter Freisetzung, gekenn-
zeicnnet aurch Inkorporieren einer analgetisch wirksamen Menge von Dihydrocodein oder eines Salzes
hiervon in einer Matrix mit kontrollierter Freisetzung, worin die Aufidsungsrate der Dosierungsform in
vitro. gemessen nach der USP Riihrer-Methode bei 100 Upm in 900 mi wiissrigem Puffer (PH 2wischen
1.6 unc 7.2) bei 37 C zwischen 25 % und 80 % (in Gewicht) nach 1 h freigesetztes Dihydrocodern,
2wischen 45 % und 80 % iin Gewicht) nach 2 h freigesetztes Dihydrocodein. zwischen 60 % und 90 %
(in Gewicht) nach 3 h freigesetztes Dihydrocodein und_zwischen 70 % und 100 % (in Gewicht) nach 4
h freigesetztes Dihydrocodein betrdgt. wobei die Freisetzungsrate in vitro vom pH zwischen 1.6 und 7.2
uriabnangig ist und so ausgewihlt ist. daB der in Vivo erzielte Spitzenpiasmapegel von Dihydrocodein
zwischen 2 und 4 h nach Applikation der Dosierungsform auftritt.

Verfanren nach Anspruch 1, dadurch gekennzeichnet, daB die Aufli8sungsrate in vitro zwischen 25 °
unc¢ 50 % (in Gewicht) nach 1 h freigesetztes Dihydrocodein, zwischen 45 % und 70 % (in Gewicht)
nact 2 h freigesetztes Dihydrocodein, zwischen 60 % und 80 % (in Gewicht) nach 3 h freigesetztes
Dihyaorocodein und zwischen 70 %% und 90 % (in Gewicht) nach 4 h freigesetzies Dihydrocodein,
bevorzugt z2wischen 30 % und 50 °% (in Gewicht) nach t h freigesetztes Dihydrocodein. zwischen 45 %
und 85 % (in Gewicht) nach 2 h freigesetztes Dihydrocodein, 2wischen 60 % und 75 °5 (in Gewicht)
nach 3 h freigesetztes Dihydrocodein und zwischen 70 % und 85 % (in Gewicht) nach 4 h freigesetztes
Dinydrocodein. betrégt. ’

Verianren nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, daB die Matrix fur die
kontrollierte Freisetzung wenigstens eine wasserlSsliche Hydroxyalkyl-, bevorzugt C-- bis Ce-Alkyl-
celluicse. wenigstens einen aliphatischen Ci - bis Cyg-, bevorzugt C:.- bis C,2-Alkohol und. wahiweise,
wenigstens ein Polyalkyienglykol. bevorzugt Polyethylenglykol, umfast.

Veriahren nach einem der Anspriiche 1 bis 3. dadurch gekennzeichnet, da die wenigstens eine

Hydroxyalkylcellulose Hydroxypropyicellulose, Hydroxypropyimethyicelluiose oder, bevorzugt, Hydroxy-
ethylceliulose. umfant.

Verfahren nach Anspruch 3 oder Anspruch 4, dadurch gekennzeichnet, daB die Dosierungsform
zwischen 2 % und 20 % (in Gewicht), insbesondere zwischen 3 % und 12 % (in Gewicht), der

_wenigstens einen Hydroxyalkylcellulose enthilt.

Verfahren nach einem der Anspriiche 3 bis 5, dadurch gekennzgichnet, da8 der aliphatische Alkohol
Laurylakohol, Myristylalkohol. Stearylalkohol oder, bevorzugt, Cetylalkohol oder Cetostearylalkohol
umfaBt,

Verfahren nach einem der Anspriiche 3 bis 6. dadurch gekennzeichnet, daB die Dosierungsform
zwischen 8% und 40 °. bevorzugt zwischen 12 2% und 36 %. (in Gewicht) des wenigstens einen
Fettalkohois und des wenigstens einen Polyaikylenglykols enthiit.

Veriahren nach einem der Anspriiche 3 bis 7, dadurch gekennzeichnet, daB das Verhiltnis der
wenigsiens  einen Hydroxyalkylcellulose zu dem wenigstens einen  aliphatischen  Alko-
hol-Poiyalkyienglykol zwischen 1 : 2 und 1 : 4. bevorzugt zwischen 1 : 3 und 1 : 4. hegt.

Verfahren nach Anspruch 1. gekennzeichnet durch:

(&) NaBgranulieren wenigstens einer wasserldslichen Hydroxyalkylceliulose mit Dihydrocodein oder
einem Dihydrocodeinsalz zur Bildung von Granulen.,

1
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ity Mischen der Hydroxyalkyicellulose enthaltenden Granulen mit wenigstens einem aiiphatischen

C- --Chs-Alkoho!. und
ic! wahiweise Pressen und Formen der Granuien.

10. Vertahren nach Anspruch 9. dadurch gekennzeichnet. dafl die wenigstens eine wasserlsliche Hydroxy-

alkyicellulese und das Dihydrocodein oder das Dihydrocodeinsalz mit Wasser nafligranuliert werder.
wobei das Gewichtsverhdltnis des Wassers zu dem Trockengewicht der wenigstens einen wasserl&sii-
chen Hydroxyalkyicellulose zwischen 1.5 zu 1 und 5§ zu 1. insbesondere. zwischen 1.75 zu 1 und 3,5 zu
1, liegt.

Revendications
Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, Li, LU, NL, SE

1.

Forme d'administration orale solide 2 libération contrdide. ia forme d'administration comprenant une
quantité de dihydrocodsine ou d'un de ses sels efficace au point de vue analgésique dans une matrice
pour lib€ration  contrblée dans laquelle la vitesse de dissolution iﬂ M de la forme d'administration,
lorsqu’elle est mesurée par la méthode par palettes de I'USP 3 100 tpm dans 900 mi de tampon
aqueux (pH entre 1.6 et 7.2) 2 37 C se situe entre 25% et 60% {en poids) de dihydrocodéine libérés
aprés une heure, entre 45% et 80% (en poids) de dihydrocodéine. libérés aprés 2 heures, entre 60% et
80% (en poids) de dihydrocodéine libérés aprés 3 heures et entre 70% et 100% (en poids) de
dihydrocodéine libsrés aprés 4 heures, la vitesse de libération in vitro étant indépendante du pH entre
PH 1.6 et 7.2 et choisie de telle manigre que le pic du taux plasmatique de la dihydrocodéine obtenu in
Vvivo se présente entre 2 et 4 heures aprés I'administration de la forme d'administration.

Forme d'administration selon la revendication 1, caractérisée en ce que la vitesse de dissolution in vitro
se situe entre 25% et 50% (en poids) de dihydrocodéine libérés aprés 1 heure, entre 45% et 70% (en
poids) de dihydrocodéine libérés aprés 2 heures, entre 60% et 80% (en poids) de dihydrocodéine
libérés aprés 3 heures et entre 70% et 90% (en poids) de dihydrocodéine libérés aprés 4 heures, de
préférence entre 30% et 50% (en poids) de dihydrocodéine libérés aprés 1 heure, entre 45% et 65%
{en poids) de dihydrocodéine libérés aprés 2 heures. entre 60% et 75% (en poids) de dihydrocodéine
libérés aprés 3 heures et entre 70% et 85% (en poids) de dihydrocodéine libérés aprés 4 heures.

Forme d'administration selon I'une quelconque des revendications 1 et 2, caractérisée en ce que e pic
du taux plasmatique de la dihydrocodéine se présente entre 2.25 et 3.75 heures aprés I'administration
de la forme d'administration.

Forme d'administration selon I'une quelconque des revendications 1 2 3, caractérisée en ce que une
quantité efficace au point de vue anaigésique d'un sel de dihydrocodéine comprend entre 30 et 180
mg. de préférence entre 60 et 120 mg de tartrate de dihydrocodéine.

Forme d'administration selon I'une quelconque des revendications 1 3 4. caractérisée en ce que la
matrice pour libération contréiée comprend au moins une hydroxyaikyl - de préférence alkyl en C:-Cs -
cellulose soluble dans I'eau. au moins un alcool aliphatique en C:z 2 Csg, de préférence Ci: 2 Caz et.
tacultativement, au moins un polyalkyi&ne glycol, de préférence du polyéthyléne glycol.

Forme d'administration selon I'une quelconque des revendications 1 2 5, caractéris€e en ce que la (les)
hydroxyalkyl cellulose(s) comprend (comprennent) de I'hydroxypropyl cellulose. de I"hydroxypropyimé-
thyicellulose, ou de préférence. de I'hydroxyéthylcellulose.

Forme d'administration selon I'une quelconque des revendications 5 ou 6. caractérisée en ce que la2
forme d'administration contient entre 2% et 20% (en poids). spécialement entre 3% et 12° (en poids)
d’hydroxyalkyliceliulose(s).

- Forme d'agministration selon I'une quelconque des revendications 5 a 7. caractérisée- en ce que
q

I'alcoot aliphatque comprend de I'alcool laurylique. de I'alcoo! myristylique. de l'alcool stéarylique ou.
de prétérence. de I'aicool cétylique ou de 'alcool cétostéarylique.
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Forme d’administration szion i'une suelconaue des revendications 5 z 8. caraciénsée
forme 'agministration conuent enie 8% 8t 30°. ge oréiérence entre 12% et 36% ier ooidss ¢
1Sy gras ou g'alcool(si gras &1 o poivalkyigns glveolis.

Forme d'administration seion une Juelccnaue des revendications 5 2 9. caractérisé en ce aue ie

rapport hvdroxyalkyl celluiose(s) sur aicoolis: aiipnatique(s)polvalkyiéne glycolis) est entre 1:2 e 1-4
de préférence entre 1:3 et 1:4. :

Revendications pour les Etats contractants suivants : AT, ES, GR

1.

Procédé pour la préparation d'une forme d'administration orale solide & libération contrdice, caractsriss
en ce qu'on incorpore une quantité de dihvdrocodéine ou d'un de ses sels efficace au point de vue
analgésique dans une matrice pour libgration contrdlée dans laquelle la vitesse de dissolution in vitro
de l2 forme d'adminstration. lorsqu'elle est mesurée par la méthode par palettes de I'USP 2 loom_m
dans 900 mi de tampon aqueux (pH compris entre 1.6 et 7.2) 2 37°C se situe entre 25% et 60°% (en
poids) de dihydrocodgine libérds aprés une heure. entre 45% et 80% (en poids) de dihydrocodéine
libérés aprés 2 heures, entre 60% et 90% (en poids) ¢k dihydrocodéine libérés aprés 3 heures et entre
70% et 100% (en poids) de dihydrocodSine libérés aprés 4 heures. la vitesse de libsration in vitro $tant
indépendante du pH entre pH 1.6 ei 7.2 et choisie de telle maniére que le pic du taux plasmatique de
la dihydrocodéine obtenu in vivo se présente entre 2 et 4 heures aprés 'administration de la forme
d'administration.

Procéde selon la revendication 1. caractérisé en ce que la vitesse de dissolution in vitrc se situe entre
25% et 50% (en poids) de dihydrocodéine libérds aprés 1 heure, entre 45% et 70% (en poids) de
dihydrocodéine libérés aprés 2 heures. entre 60% et 80% (en poids) de dihydrocodéine libérés aprés 3
heures et entre 70% et 90% (en poids) de dihydrocodgine libérés aprés 4 heures. de préférence entre
30% et 50% (en poids) de dihydrocodéine libérés aprés 1 heure. entre 45% et 65% (en poids) de
dihydrocodéine libérés aprés 2 heures. entre 60% et 75% (en poids) de dihydrocodéine libérés aprés 3
heures et entre 70% et 85% (en poids) de dihydrocodéine libérés aprés 4 heures.

Procédé selon la revendication 1 ou la revendication 2, caractérisé en ce que la matrice pour libration
contrélée comprend au moins une hydroxyalkyi - de préférence alkyl en C.-Cs - celluiose solubie dans
I'eau. au moins un alcool aliphatique en C-: 2 Cjs. de préférence C:. 3 Cz:z et. facultativement. au
moins un polyalkyléne glycol, de priférence du polygthyiéne glycol.

Procédé selon I'une quelconque des revendications 1 2 3. caractérisé en ce que la (les)
hydroxyalkylcellulose(s) comprend (comprennent) de l'hydroxypyopyb cellulose. de I'hydroxypropyimé-
thyl-celiuiose. ou de préférence. de 'hydroxysthylcellulose.

Procédé selon I'une quelconque des revendications 3 et 4, caractérisé en ce que la forme d'administra-
tion contient entre 2% et 20% (en poids). spécialement entre 3% et 12% {en poids) d’hydroxyalkylcel-
lulose. '

Procédé selon I'une queiconque des revendications 3 3 5. caraciérisé en ce que 'alcool aliphatique
comprend de l'alcool laurylique. de I'alcool myristylique. de I'alcool stéarylique ou. de préférence. de
I'alcool cétylique ou de I'alcool cétostarylique.

Procédé selon I'une queiconque des revendications 3 a 6. caractérisé en ce que la forme d'administra-
tion contient entre 8% et 40%. de préférence entre 12% et 36% (en poids) d'alcool(s) gras ou d'alcool-
(s) gras et de polyalkylene glycol(s).

Procédé selon I'une quelconque des revendications 3 3 7. caractérisé en ce que le rapport hydroxyal-
kyl cellulose(s) sur alcool(s) aliphatique(s) polyalkyléneg glycol{s) est entre 1:2 et 1:4. de préférence
entre 1:3 et 1:4.

Procédeé selon la revendication 1. caractérisé en ce que:

(a) on granule par voie humide au moins une hydroxyalkyl cellulose soluble dans I'eau avec de la
dihydrocodéine ou un sel de dihydrocod<ine pour former des granules:

13
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(b) on mélange les granules contenant I'hydroxyalkylcellulose avec au moins un alcool aliphatique
en Ciz - Cy et
(C) facultativement. on comprime et on met en forme les granules.

10. Procédé selon la revendication 9. caractérisé en ce que I'nydroxyalkyicelluiose soluble dans I'eau et la
dihydrocodgine ou le sel de dihydrocodéine sont granulés par voie humide avec de I'eau, le rapport en
poids de I'eau sur e poids sec d'hydroxyalkylcellulose(s) étant entre 1.5 sur 1 et 5 sur 1, spécialement
entre 1.75 sur 1 et 3.5 sur 1. '
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